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(57) ABSTRACT 

An endoscope system comprises an endoscope for industrial 
use, a remote control unit, a light source unit, a CCU, a 
motor-driven angling unit, a drum rotation variable resistor, 
a poWer supply unit, a buZZer, and a microphone. These 
apparatuses constituting a basic system are controlled by a 
system control CPU incorporated in a control unit. The 
system control CPU in the control unit is connected to an 
angle control CPU in the motor-driven angling unit and a 
DSP control CPU in the CCU over signal lines. Moreover, 
the system control CPU is connected to a remote control 
CPU in the remote control unit through a connector over a 
signal line. Consequently, the complex functions of the 
apparatuses are controlled in a centralized manner. This 
results in improved ease of use. 

14 Claims, 15 Drawing Sheets 
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ENDOSCOPE APPARATUS FOR 
EFFICIENTLY REMOTE-CONTROLLING A 

PLURALITY OF FUNCTION UNITS 

This application claims bene?t of Japanese Application 
No. 2001-63704 ?led in Japan on Mar. 7, 2001, and Japanese 
Application No. 2000-101123 ?led in Japan on Apr. 3, 2000, 
the contents of Which are incorporated by this reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an endoscope system, or 
more particularly, to an endoscope system characteriZed by 
a control unit that controls a plurality of apparatuses having 
different functions. 

2. Description of the Related Art 
In recent years, endoscope systems including an elec 

tronic endoscope that has an imaging device incorporated in 
a tip part of an insertion member thereof Which is inserted 
into a lumen for the purpose of imaging a region to be 
observed have been Widely used for medical or industrial. 

This type of conventional endoscope system comprises, 
as shoWn in FIG. 19, an electronic endoscope 901, a camera 
control unit (CCU) 902, a light source apparatus 903, an 
image recording apparatus 905, and a display device 904. 
The electronic endoscope 901 images a region to be 
observed Within a lumen. The CCU 902 processes an image 
signal from the electronic endoscope 901. The light source 
apparatus 903 supplies illumination light to the electronic 
endoscope 901. The image recording apparatus 905 records 
a video signal from the CCU 902. An endoscopic image is 
displayed on the display device 904 via the image recording 
apparatus 905 according to the video signal produced by the 
CCU 902. 

The electronic endoscope 901 comprises an insertion 
member 911, an operator unit 912, and a universal cable 913. 
The insertion member 911 is inserted into a lumen. The 
operator unit 912 communicates With the proximal end of 
the insertion member 911. The universal cable 913 extends 
from the operator unit 912. An endoscope connector 914 
attached to the universal cable 913 is joined to the CCU 902. 
A light guide connector 916 attached to a light guide 915 
contained in the universal cable 913 is joined to the light 
source apparatus 903. 

Avideo signal generated by the CCU 902 is outputted to 
the image recording apparatus 905 over a video cable 917. 
The image recording apparatus 905 receives the video signal 
from the CCU 902, and records an image on a memory card 
919 that is attachable/detachable to a card connector 918 
formed on the image recording apparatus 905. 

The video signal from the image recording apparatus 905 
is outputted to the display device 904. An endoscopic vieW 
image is then displayed on the display device 904. 

Herein, AC adaptors 920 are poWer supply units for 
supplying poWer to the CCU 902, image recording apparatus 
905, and display device 904 respectively. 

Moreover, the electronic endoscope 901, CCU 902, light 
source apparatus 903, display device 904, and image record 
ing apparatus 905 are operated mutually independently 
using their operation sWitches 901a, 902a, 903a, 904a, and 
905a respectively. 

HoWever, these apparatuses (electronic endoscope 901, 
CCU 902, light source apparatus 903, display device 904, 
and image recording apparatus 905) are stand-alone appa 
ratuses. The apparatuses must be connected to one another 
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2 
using video cables, and need to be used in combination With 
poWer supply equipment (AC adaptors 920 and AC poWer 
cables 921). 
The apparatuses are operated independently of one 

another using the operation sWitches 901a, 902a, 903a, 
904a, and 905a set to the apparatuses. Namely, the operation 
sWitch 901a is used to operate the electronic endoscope 901. 
The operation sWitch 902a is used to operate the CCU 902. 
The operation sWitch 903a is used to operate the light source 
apparatus 903. The operation sWitch 904a is used to operate 
the display device 904. The operation sWitch 905a 

Conventionally, the electronic endoscope 901, CCU 902, 
light source apparatus 903, display device 904, and image 
recording apparatus 905 included in the endoscope system 
are connected to one another While being installed indepen 
dently of one another. Therefore, the connections of the 
apparatuses become complex, and the stand-alone appara 
tuses cannot be controlled in a centraliZed manner. 

Consequently, the endoscope system is hard to use, large in 
siZe, and heavy. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide an 
electronic endoscope system into Which the complex func 
tions of apparatuses are controlled in a centraliZed manner in 
order to offer improved ease of use. 

Another object is to provide an electronic endoscope 
system that can be readily expanded to have another func 
tion Which can be operated easily. 
An electronic endoscope system of the present invention 

comprises an endoscope including an elongated insertion 
member, a light guide that is passed through the insertion 
member, an imaging device incorporated in a tip part that 
communicates With the insertion member, and a pair of 
angulation Wires that is passed through the insertion member 
and coupled to the tip part in order to angle the tip part; a 
lamp located at a position supplying illumination light over 
the light guide; a camera control unit including a video 
signal processor that processes an image signal sent from the 
imaging device, and a ?rst controller that controls the 
operation of the video signal processor; an angulation Wire 
control unit including a motor that drives the pair of angu 
lation Wires and a second controller that controls the motor; 
a remote control unit including a plurality of operation 
sWitches that is used to operate the camera control unit and 
the angulation Wire control unit, and a remote controller that 
outputs communication data responsively to a manipulation 
performed on any of the plurality of operation sWitches; and 
a system control unit including a connector through Which 
the remote control unit is connected, and a system controller 
that transmits communication data, Which is used to extend 
control, to the ?rst controller or the second controller 
according to communication data received from the remote 
control unit through the connector. 
The above and other objects, features and advantages of 

the invention Will become more apparent from the folloWing 
description When taken in conjunction With the accompa 
nying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 to FIG. 5 are concerned With a ?rst embodiment of 

the present invention; 
FIG. 1 shoWs the appearance of an endoscope system; 
FIG. 2 is a block diagram shoWing the circuitry of the 

endoscope system; 
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FIG. 3 is a block diagram showing the internal con?gu 
ration of a system control CPU 24 shown in FIG. 2; 

FIG. 4 is an explanatory diagram for explaining a protocol 
that de?nes communications over signal lines shoWn in FIG. 
2; 

FIG. 5 shoWs a variant of the endoscope system shoWn in 
FIG. 1; 

FIG. 6 to FIG. 10 are concerned With the second embodi 
ment of the present invention; 

FIG. 6 shoWs the appearance of an endoscope system; 

FIG. 7 is a block diagram shoWing the circuitry of the 
endoscope system shoWn in FIG. 6; 

FIG. 8 is a block diagram shoWing the circuitry of a ?rst 
variant of the endoscope shoWn in FIG. 6; 

FIG. 9 shoWs the appearance of a second variant of the 
endoscope system shoWn in FIG. 6; 

FIG. 10 is a block diagram shoWing the circuitry of the 
endoscope system shoWn in FIG. 9; 

FIG. 11 to FIG. 13 are concerned With a third embodiment 

of the present invention; 
FIG. 11 is a block diagram shoWing the circuitry of an 

endoscope system; 
FIG. 12 shoWs the appearance of a variant of the endo 

scope system shoWn in FIG. 11; 
FIG. 13 is a block diagram shoWing the circuitry of an 

endoscope system shoWn in FIG. 12; 
FIG. 14 to FIG. 18 are concerned With a fourth embodi 

ment of the present invention; 
FIG. 14 is a ?rst explanatory diagram concerning a CCD 

driving method; 
FIG. 15 is a second explanatory diagram concerning a 

CCD driving method; 
FIG. 16 is a third explanatory diagram concerning a CCD 

driving method; 
FIG. 17 is a fourth explanatory diagram concerning a 

CCD driving method; 
FIG. 18 is a ?fth explanatory diagram concerning a CCD 

driving method; and 
FIG. 19 shoWs the con?guration of an endoscope system 

concerned With a related art. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Embodiments of the present invention Will be described 
With reference to the draWings beloW. 

First Embodiment 

(Constituent Features) 
As shoWn in FIG. 1, a drum-inclusive endoscope system 

1 for industrial use in accordance With a ?rst embodiment of 
the present invention consists mainly of an endoscope 3 for 
industrial use, a cylindrical drum 4, a box-like main unit 5, 
a front panel 6, a remote control unit 8, a display device 10, 
a stoWage lid 11, and a battery 13. The industrial endoscope 
3 has an elongated insertion member 2 that is ?exible. The 
cylindrical drum 4 has the elongated insertion member 2 
Wound about the periphery thereof. The box-like main unit 
5 holds the drum 4 so that the drum 4 can rotate freely. The 
front panel 6 is placed on the top of the main unit 5 and has 
connectors and others formed thereon. The remove control 
ler unit 8 is connected to the main unit via the front panel 6 
over a cable 7. The display device 10 is, for example, a 
liquid crystal monitor and held at the tip end of a stretchable 
and contractile monopode or column 9 so that the display 
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4 
device 10 can be sWiveled freely. The stoWage lid 11 has 
shock absorbing members for suppressing shocks imposed 
on stoWed equipment. The battery 13 applies direct voltage 
over a DC cable 12. Mains voltage is applied over an AC 
cable 14 plugged in to the front panel 6. 

Moreover, a light source unit 15, a camera control unit 
(CCU) 16, a motor-driven angling unit 17, and a drum 
rotation variable resistor 18 are stoWed in the drum 4. The 
light source unit 15 supplies illumination light over a light 
guide that serves as an illumination light propagating means 
incorporated in the industrial endoscope 3. The CCU 16 
processes a signal produced by an imaging unit that is 
incorporated in a tip rigid part 2a of the insertion member 2 
of the industrial endoscope 3. The motor-driven angling unit 
17 drives and bends a bending section 2b of the insertion 
member 2. The drum rotation variable resistor 18 is used to 
sense the number of rotations of the drum 4. 

As shoWn in FIG. 2, the endoscope system 1 in accor 
dance With the present embodiment includes, in addition to 
the industrial endoscope 3, remote control unit 8, light 
source unit 15, CCU 16, motor-driven angling unit 17, and 
drum rotation variable resistor 18, a poWer supply unit 19, 
a buZZer 20, and a microphone 21. The poWer supply unit 19 
receives direct voltage, Which ranges from 12 V to 30 V, 
from the battery 13, and receives alternating voltage, Which 
ranges from 100 V to 240 V, from the mains over the AC 
cable 14. The poWer supply unit 19 thus drives the light 
source unit 15, and generates voltage Vcc to be applied to 
the apparatuses constituting the endoscope system. The 
buZZer 20 sounds a Warning. The microphone 21 receives 
voice. These apparatuses and others constitute a basic sys 
tem 25 that is controlled by a system control CPU 24 
incorporated in a control unit 23. 

AROM 26 is a memory in Which a program that describes 
a sequence of instructions determining the function of the 
system control CPU 24 responsible for control is stored. 
Voice received by the microphone 21 is made louder using 
a loudspeaker 22. 

The motor-driven angling unit 17 consists mainly of an 
angle control CPU 31, an up/doWn motor 32, a left/right 
motor 33, an up/doWn potentiometer 34, a left/right poten 
tiometer 35, up/doWn angulation Wires 36, and left/right 
angulation Wires 37. The angle control CPU 31 controls the 
motor-driven angling unit 17. The up/doWn motor 32 is used 
to bend the bending section 2b vertically. The left/right 
motor 33 is used to bend the bending section 2b laterally. 
The up/doWn potentiometer 34 detects an angle of vertical 
bending initiated by the up/doWn motor 32, and communi 
cates the angle of vertical bending to the angle control CPU 
31. The left/right potentiometer 35 detects an angle of lateral 
bending initiated by the left/right motor 33, and communi 
cates the angle of lateral bending to the angle control CPU 
31. The up/doWn angulation Wires 36 are coupled to a tip 
bending piece incorporated in the bending section 2b, and 
used to convey driving force exerted by the up/doWn motor 
32 and to thus bend the bending section 2b vertically. The 
left/right angulation Wires 37 are coupled to the tip bending 
piece incorporated in the bending section 2b, and used to 
convey driving force exerted by the left/right motor 33 and 
to thus bend the bending section 2b laterally. 

In response to a control command issued from the system 
control CPU 24, the angle control CPU 31 drives and 
controls the up/doWn motor 32 according to a motor driving 
(up/doWn) signal 38, and also drives and controls the left/ 
right motor 33 according to a motor driving (left/right) 
signal 39. 
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When the up/doWn motor 32 rotates, the up/doWn angu 
lation Wires 36 are tensed, and a vertical rotation variable 
resistor serving as the up/doWn potentiometer 34 is dis 
placed. The angle control CPU 31 detects a resistance 
offered by the vertical rotation variable resistor of the 
up/doWn potentiometer 34 so as to sense an angle of vertical 
bending. 

Likewise, When the left/right motor 33 rotates, the left/ 
right angulation Wires 37 are tensed, and a lateral rotation 
variable resistor serving as the left/right potentiometer 35 is 
displaced. The angle control CPU 31 detects a resistance 
offered by the lateral rotation variable resistor of the left/ 
right potentiometer 35 so as to sense an angle of lateral 
bending. 

The imaging unit incorporated in the tip rigid part 2aof the 
insertion member 2 of the industrial endoscope 3 consists 
mainly of a charge-coupled device (CCD) 41 that is a 
solid-state imaging device, an ampli?er 42, and a buffer 43. 

The CCU 16 consists mainly of an ampli?er 44, a 
correlative double sampler (CD5) 45, an A/D converter 46, 
a digital signal processor (DSP) 47, and a DSP control CPU 
48. The ampli?er 44 further ampli?es a CCD output ampli 
?ed by the ampli?er 42. The CD5 45 performs correlative 
double sampling on an output of the ampli?er 44. The A/D 
converter 46 converts an output of the CD5 45 into a digital 
form. The DSP 47 performs knoWn video signal processing 
such as White balance control, tone control, and contour 
enhancement on a digital image signal sent from the A/D 
converter 46, and transfers a produced video signal to the 
display device 10. The DSP control CPU 48 controls the 
DSP 47. 

The DSP 47 produces CCD driving pulses 49. The CCD 
driving pulses 49 are regenerated to have the original 
Waveform restored by means of a buffer 43 incorporated in 
the industrial endoscope 3, and transferred to the CCD 41. 
Consequently, the CCD 41 is driven. At this time, a timing 
signal 50 synchronous With the CCD driving pulses 49 is 
sent to the CD5 45. The CD5 45 performs correlative double 
sampling according to the timing signal 50. 

In the CCU 16, the DSP control CPU 48 receives control 
information sent from the system control CPU 24, and 
transfers the control information to the DSP 47 over an 
internal bus 51. The internal bus 51 has detachable connec 
tors 51c attached to the ends thereof. The connectors 51c are 
joined to the DSP control CPU 48 and DSP 47 respectively. 
Avideo signal 52 that is an output of the DSP 47 is sent to 
an LCD panel of the display device 10. Consequently, a vieW 
image is displayed. 
When the AC poWer supply or DC poWer supply (battery 

13) (see FIG. 1) is connected to the poWer supply unit 19, a 
poWer circuit 61 applies various voltages Vcc to the appa 
ratuses constituting the basic system 25. The poWer supply 
unit 19 is turned on or off in response to a poWer on signal 
62 sent from the system control CPU 24. 

The poWer circuit 61 applies a lighting voltage 65, With 
Which the lamp 64 included in a lighting unit 63 Within the 
light source unit 15 is lit. The lighting voltage 65 is con 
trolled With a sWitch 67 that is opened or closed based on a 
lamp on/off signal 66. The lighting unit 63 included in the 
light source unit 15 receives the lighting voltage 65 and 
generates lamp driving pulses 68 With Which the lamp 64 is 
lit. When the lighting unit 63 fails because the lamp is turned 
off or When the lamp is put out, a lamp sensing signal 69 is 
transmitted to the system control CPU 24 in order to 
communicate the abnormality of the lamp 64. 

The drum rotation variable resistor 18 offers a function of 
sensing the number of rotations of the drum 4 about which 
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6 
the insertion member 2 of the industrial endoscope 3 is 
Wound. The drum rotation variable resistor 18 transmits a 
position-of-rotated drum signal 71 to the system control 
CPU 24, thus informing the system control CPU 24 of the 
rotated state of the drum, that is, hoW long the insertion 
member 2 is draWn out. 

Moreover, the system CPU 24 sends a buZZer signal 72 to 
the buZZer 20 in order to trigger operation sound or Warning 
sound. Consequently, the buZZer 20 generates sound accord 
ing to hoW the basic system 25 is operated or acts. 

Furthermore, an output of the microphone 21 is ampli?ed 
by the ampli?er 73, and transferred to the sWitch 74. The 
sWitch 74 is controlled by the system CPU 24. When the 
sWitch 74 is open, the microphone 21 is muted in response 
to a muting signal sent from the system CPU 24. When the 
sWitch 74 is closed, an output signal of the ampli?er 73 is 
transmitted to the loudspeaker 22 as an audio signal 75. 
The remote control unit 8 has a remote control CPU 81 

incorporated therein. A plurality of control mode selection 
sWitches 82 and an angling lever 83 are connected to the 
remote control CPU 81. Control information used to control 
the motor-driven angling unit 17 is transmitted to the remote 
control CPU 81 responsively to a manipulation performed 
on the angling lever 83. 
The remote control CPU 81 transmits information pro 

duced responsively to a manipulation performed on the 
angling lever 83, or control information produced respon 
sively to a manipulation performed on any of the sWitches 82 
to the system control CPU 24 through a connector 84 (see 
FIG. 1) formed on the front panel 6. 
The system control CPU 24 in the control unit 23 is 

connected to the angle control CPU 31 in the motor-driven 
angling unit 17 and to the DSP control CPU 48 in the CCU 
16 over signal lines 85 and 86 respectively. The signal line 
85 has detachable connectors 85c attached to the ends 
thereof, and the connectors 85c are joined to the system 
control CPU 24 and the DSP control CPU 48 respectively. 
The signal line 86 has detachable connectors 86c attached to 
the ends thereof, and the connectors 86c are joined to the 
system control CPU 24 and angle control CPU 31 respec 
tively. Moreover, the system control CPU 24 is connected to 
the remote control CPU 81 incorporated in the remote 
control unit 8 over a signal line 87 through the connector 84. 
As shoWn in FIG. 3, a CPU microcomputer 24a, a RAM 

24b, an EEPROM 24c, and a graphic controller 24d are 
incorporated in the system control CPU 24. The CPU 
microcomputer 24a serves as the core of the system control 
CPU 24. The RAM 24b serves as a cache memory to be used 
by the CPU microcomputer 24a. Programs describing 
sequences of instructions to be folloWed by the CPU micro 
computer 24a are stored in the EEPROM 24c. The graphic 
controller 24d produces graphic data. The CPU microcom 
puter 24a, RAM 24b, EEPROM 24c, and graphic controller 
24d are interconnected over a control bus 246. Moreover, a 
RAM 24f dedicated to graphics is connected to the graphic 
controller 24d. 

Furthermore, a serial communication interface (serial 
interface) 24g is connected over the control bus 246. The 
serial communication interface 24g enables communication 
of control information to the CPU incorporated in each of 
the apparatuses having different functions (DSP control 
CPU 48 or angle control CPU 31), and also enables com 
munication of operational information to the remote control 
CPU 81. 

(Functions) 
Next, a description Will be made of operations to be 

exerted by the endoscope system 1 of the present embodi 
ment having the foregoing components. 
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Communication of the system control CPU 24 in the 
control unit 23 With the angle control CPU 31 in the 
motor-driven angling unit 17, the DSP control CPU 48 in the 
CCU 16, or the remote control CPU 81 in the remote control 
unit 8 over the signal line 85, 86, or 87 may be either serial 
communication or parallel communication. In the present 
embodiment, serial communication (using an interface con 
formable to the RS-232C, the USB, or the IEEE 1394) is 
adopted, and carried out according to a protocol stipulated 
for the basic system 24. 
A description Will be made of the protocol stipulated for 

the basic system 24 and adopted for serial communication 
over the signal line 85, 86, or 87 (using an interface 
conformable to the RS-232C, USB, or IEEE 1394). 
As shoWn in FIG. 4, according to the protocol stipulated 

for the basic system 25, a control command is transferred in 
the form of a packet 90 betWeen the apparatuses over the 
signal line 85, 86, or 87. The packet 90 consists of a start 
code 91, a destination unit code 93, an originator unit code 
93, a function code 94, a parameter code 95, and an end code 
97. Table 1 lists the types of codes and the descriptions 
thereof. 

TABLE 1 

Code Description 

Start code This indicates the start of a packet. (X: 
command, Y: response) 

Destination unit This indicates a unit that is a destination 
code of a command. 
Originator unit This indicates a unit that is an originator 
code of a command. 

Function code This is a sequence of instructions that 
de?nes a function to be controlled. 

This represents a parameter value speci?ed 
for the function to be controlled. 
This indicates the end of a packet. 

Parameter code 

End code 

(1) The start code 91 is a code indicates the start of the 
packet 90. For example, start code X indicates the start of 
a command. Start code Y indicates the start of a response 
to a command. 

(2) The destination unit code 92 is a code indicating a 
destination unit of a command. 

(3) The originator unit code 93 is a code indicating an 
originator unit of a command. 

(4) The function code 94 is a sequence of instructions that 
de?nes a function to be controlled. 

(5) The parameter code 95 represents a parameter value 
speci?ed for a function to be controlled. 

(6) The end code 96 is a code indicating the end of the packet 
90 
According to the protocol based on the above command 

transmission form, control information and acknowledge 
information are transmitted over the serial communication 
line of the signal line 85, 86, or 87. 
An apparatus indicated With the destination unit code 92 

receives control information addressed to the apparatus 
itself, interprets a sequence of instructions that de?nes a 
feature to be controlled and that is assigned to the function 
code 94, selects a control mode, and sets the parameter value 
speci?ed for the function to be controlled and represented by 
the parameter code 95. 
An inquiry command about a command is transmitted 

With start code Y appended thereto. Besides, it can be 
checked if communication control has been extended accu 
rately. 

For example, the remote control CPU 81 in the remote 
control unit 8 transmits control information, Which is used to 
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8 
control the motor-driven angling unit 17 responsively to a 
manipulation performed on the angle lever 83, to the system 
control CPU 24 according to the protocol based on the 
foregoing command transmission form. The plurality of 
sWitches 82 is used to select a control mode. 

Control modes in Which the remote control unit 8 extends 
control include, for example, a mode in Which the exposure 
time of the CCD 41 incorporated in the industrial endoscope 
3 is controlled, and a mode in Which image processing by the 
DSP 47 in the CCU 16 is controlled. 

For controlling the exposure time of the CCD 41 in the 
industrial endoscope 3, a user can set the upper limit for a 
long exposure time to any value ranging from 1/60 sec to 10 
sec. Consequently, the exposure time is automatically 
sWitched from 1/60 sec up to the set upper limit for a long 
exposure time according to a target brightness level a user 
designates separately. Therefore, once a user designates the 
upper limit for a long exposure time, appropriate brightness 
can alWays be attained With sectors moved sloWly. 
When it comes to observation of an intraluminal region, 

an intraluminal Wall is an object of observation. A reference 
brightness level to be counted on in conventional image 
processing is the brightness level of the center of an image. 
A shutter speed and a gain are determined so that the center 
of an image can be vieWed With proper brightness. In 
processing an endoscopic image that represents an intralu 
minal Wall Which is an object of observation, the center of 
an image represents a holloW and appears dark. This poses 
a problem that the object of observation cannot be observed 
With proper brightness. 

For controlling image processing to be performed by the 
DSP 47 in the CCU 16, for example, an endoscopic image 
is divided into a plurality of areas including a center area. A 
Weight for the brightness of the center area is set to 0. The 
brightness levels of the other areas are Weighted With proper 
values. Thus, a reference brightness level is set to the 
brightness level of the inner Wall of a lumen. 

The remote control unit 8 may be provided With a video 
output terminal and an audio output terminal, and image data 
or voice data may be sent to the remote control unit 8 over 
the signal line 85, 86, or 87 according to the protocol 
stipulated for the basic system 25. In this case, a display 
device that is an LCD or a loudspeaker may be plugged in 
to the video output terminal or audio output terminal. Thus, 
the display device can be installed at a position permitting 
easy observation. Moreover, a face-mounted display (FMD) 
shaped like spectacles and provided With LCDs that substi 
tute for the lenses of the spectacles may be plugged in to the 
video output terminal or audio output terminal. In this case, 
a user can alWays vieW an optimal endoscopic image irre 
spective of the user’s posture for observation. 

Moreover, a nonvolatile memory (EEPROM) that is a 
reprogrammable memory may be included in each appara 
tus. Apersonal computer for adjustment may be plugged in 
to the connector 84 through Which the remote control unit 8 
is connected. In this case, When started up, the system 
control CPU 24 in the control unit 23 judges Whichever of 
the remote control unit 8 and the personal computer for 
adjustment is plugged in to the connector 84. If the system 
control CPU 24 judges that the personal computer for 
adjustment is connected, the system control CPU 24 sets the 
basic system 25 to an adjustment mode. Thus, the basic 
system 25 can be easily adjusted using the personal com 
puter for adjustment. Moreover, When an EEPROM is 
incorporated in each apparatus, error information acquired 
before adjustment is performed using the personal computer 
for adjustment can be read in order to identify a malfunction. 












